and a new environment (i.e., feed, housing, water), were imposed on the bison of this report. With this multifactorial suppression of the immune system, resident P. hemolytica very likely colonized the lower respiratory tract, initiating pulmonary disease and allowing establishment of secondary pathogens such as P. multocida and A. pyogenes.
Since the writing of this report, evaluation of an additional case of respiratory disease in a yearling male bison submitted to the NDSU-VDL in October 1997 showed lesions similar to those described here and resulted in the isolation of P. hemolytica A1 from affected lung tissue. Work in progress reveals that several strains of both P. hemolytica and P. multocida are carried on the tonsils of clinically normal bison. These findings suggest that cases of pneumonic pasteurellosis seen in traditional livestock production may become more common in alternative species such as bison as they are more intensively raised. 4 with a cagemate from April through October and kept in an indoor facility from November to March. Gross examination of the carcass revealed a poorly delineated, raised, fluctuant swelling measuring 10 cm by 6 cm on the left back, extending from the level of the fifth thoracic vertebra distally to the lumbar region. Following reflection of the skin, a well-defined cystic structure surrounded by a fibrous capsule and subdivided by connective tissue septa was found. The structure contained hundreds of ellipsoidal to spherical cysts measuring approximately 1-4 mm in diameter. Most cysts contained a small, opaque, white spot at 1 pole. Upon examination with a dissecting microscope, these cysts were identified as cysticerci, many of which contained a developing scolex. Continued dissection revealed infiltration of both the peritoneal and pleural cavities by large numbers of similar cysticerci (Fig. 1) . The entire left side of the abdomen, from the pelvic inlet to the diaphragm, was filled with an encapsulated mass of cysticerci that displaced organs to the right side of the body. Aggregates of cysticerci frequently had granular, caseonecrotic centers. Approximately 90% of the left lung was replaced by cysticerci.
Microscopic examination of lung tissue showed effacement of normal parenchyma by cyst-like structures containing a single larval tapeworm. Cysts were supported by a moderate fibrous connective tissue stroma infiltrated by moderate, multifocal to coalescing, lymphocytic aggregates. Adjacent pulmonary parenchyma showed marked compression of alveolar spaces and diffuse congestion. Mildly increased numbers of pulmonary macrophages and proteinic material were present in some alveoli as well. Similar inflammatory changes were observed in sections of mesentery, abdominal musculature, and subcutis; however, cysticerci had not invaded the parenchyma of abdominal organs. Important features of cysticerci included calcareous corpuscles, a scolex with a rostellum bearing hooklets, and spinous tegument. Following examination of the rostellum and hooklets, the organism was identified as Cysticercus longicollis, the larval form of Taenia crassiceps. 1, 3, 7 Taenia crassiceps is a cestode parasite that uses several wild, northern hemisphere canids as definitive hosts, most commonly the arctic fox (Alopex lagopus), red fox (Vulpes vulpes), coyote (Canis latrans), and wolf (Canis lupus). 1, 2, 13 A study of red foxes in New Brunswick documented an infection rate of 50% in the animals examined. 15 Rodents such as the muskrat (Ondatra zibethicus), common vole (Microtus arvalis), eastern chipmunk (Tamias striatus), deer mouse (Peromyscus maniculatus), meadow vole (Microtus pennsylvanicus), woodchuck (Marmota monax), and lemmings (Dicrostonyx groenlandicus richardsonii, Lemmus trimu-cronatus trimucronatus) are reported intermediate hosts. 2, 11 In addition, domestic dogs and cats are capable of serving as definitive hosts. 6, 10 Although methods of transmission are not entirely clear, typically the definitive host sheds oncospheres in feces, which are then consumed by a rodent intermediate host. Cysticerci develop in the subcutis and body cavities and are subsequently consumed with the rodent by the definitive host, leading to development of the adult stage. 1, 7, 10 Cysticerci can be transmitted by intraperitoneal (IP) passage as well. 12 This method has been successfully used in laboratory mice, where IP passage of cysticerci has allowed production of antigen for the development of tests (complement fixation, enzyme-linked immunosorbent assay, and western blot) used in the diagnosis of human neurocysticercosis caused by Taenia solium. 8 Cannibalism by cagemates of mice infected with cysticerci is another reported route of larval transmission. 10 Finally, cysticerci given to laboratory mice by gavage resulted in survival of larvae in the small intestine for up to 16 days or resulted in the larvae's penetration of the intestinal wall and peritoneal entry within 24 hours. 10 The method of transmission to this black lemur remains undetermined, but access to fecal material from a definitive host would have been possible while the animal was housed outdoors.
The extensive infection seen in this lemur is a result of the ability of T. crassiceps to proliferate by budding both exogenously and endogenously. Exogenous budding may produce 1-6 daughter cysticerci at the abscolex pole of the maternal cyst. Daughter cysticerci may bud off or remain attached by a stalk, form a scolex of their own, and bud again (Fig. 2) . Endogenous budding occurs less commonly and is seen in larger, older cysticerci. Such reproductive capability results in massive infections, most frequently involving the subcutis and pleural and peritoneal cavities. 1, 4, 9 Reports of cysticercosis due to T. crassiceps are sporadic. Lesions of other cases reported in animals are consistent with the lesions observed in this lemur, 1,6,9 whereas reports in humans focus primarily on intraocular infections and, more recently, infections in AIDS patients. 5, 14 The high number of susceptible hosts and various methods of transmission, both natural and experimental, should make this zoonotic agent a consideration in areas where definitive and intermediate hosts are present. is suspected to have a larger worldwide distribution. The parasite was first isolated in vitro from dogs in 1988 5 and subsequently from 3 additional canine cases. 1, 4, 7 Neospora caninum was first isolated in cattle from aborted fetuses in the USA. 3 Since this initial isolation, 3 more isolates in the USA, 2,3,10 1 isolate from Sweden, 13 and 1 isolate from Japan have been reported. 15, 16 In these reports, cell lines such as bovine macrophage, bovine aortic endothelial cells, and monkey kidney cells were used for parasite isolation from bovine tissues infected with N. caninum. Considering the large number of bovine neosporosis cases throughout the world, relatively few successful isolations have been report-
